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BACKGROUND OF THE INVENTION 
[04] The present invention relates generally to ultrasound. In particular, the present 
invention relates to the generation of spatial compounded and non-compounded images 
using an ultrasound device for example. 

[05] Known ultrasound systems, devices or apparatuses may include spatial or basic 
compounding. Spatial compounding combines two or more frames of images acquired at 
different geometries (using different angles on a probe for example) into a single 
composite image. Spatial compounding may improve in quality relative to conventional 
or non-compounded scanning by improving contrast resolution. However, it is 
contemplated, that with spatial or basic compounding, detailed information may be lost 
from the image due to the combination of image data. Such detailed information could be 
a very small structure or a shadow from a structure, for example. 

[06] Thus, a need exists for a method and system for simultaneously generating 
spatially compounded and non-compounded images. 
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BRIEF SUMMARY OF THE INVENTION 

[07] One or more embodiments of the present invention relates to a method and system 
for simultaneously generating spatially compounded and non-compounded images. In 
one embodiment, the present invention relates to a method for generating images using an 
ultrasound apparatus. This method comprises storing at least one frame and generating at 
least one image output from the at least one frame. The method further comprises 
displaying at least the generated image output. 

[08] One or more embodiments of the present invention relates to storing a plurality of 
frames, where at least two of the frames of the plurality of frames are acquired at different 
geometries or angles. Further, a less compounded image output may be generated using 
less than all of the plurality of frames. It is further contemplated that generating the at 
least one image may comprise generating compounded images, non-compounded images 
or both compounded or non-compounded images. Yet other embodiments of the present 
invention relates to displaying the generated images. It is contemplated that displaying at 
least one generated image comprises displaying at least one compounded image, non- 
compounded image (in real time for example) or compounded and non-compounded 
images simultaneously. It is further contemplated that displaying the at least one 
generated image output comprises displaying compounded and non-compounded images 
sequentially or generating at least one non-compounded image from a plurality of image 
frames. 

[09] Another embodiment of the present invention, relates to a method for generating 
images. This method comprises storing a plurality of frames and generating least one of a 
compounded and non-compounded image output from the plurality of frames. At least 
one of a generated compounded, non-compounded and both compound and non- 
compounded images may be displayed. 

[10] Still another embodiment of the present invention relates to a system for 

generating an image using an ultrasound device. This embodiment comprises a memory 

for storing at least one frame and at least one processing device adapted to process at least 

one of a compounded and non-compounded image. The present invention further 
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comprises a display device adapted to display at least one compounded and non- 
compounded image. Embodiments of the present invention are contemplated wherein the 
processing device comprises at least a compound processing device and/or a non- 
compound processing device. A switch is contemplated coupled to the memory and at 
least one processing device. Further, one embodiment is contemplated having a storage 
device coupled to the memory, where the storage device is adapted to receive at least one 
recall and store command. 
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BRIEF DESCRIPTION OF SEVERAL VIEWS OF THE DRAWINGS 

[11] FIG. 1 illustrates a schematic block diagram of an ultrasound machine in 
accordance with certain embodiments of the present invention. 

[12] FIG. 2 illustrates a high level block diagram of a system for generating spatially 
compounded and non-compounded images in accordance with certain embodiments of 
the present invention. 

[13] FIG. 3 illustrates a high level flow diagram depicting a method for generating 
spatially compounded and non-compounded images using an ultrasound machine or 
device (similar to that illustrated in FIG. 1) in accordance with embodiments of the 
present invention. 

[14] FIG. 4 illustrates another flow diagram depicting a method for generating spatially 
compounded and non-compounded images using an ultrasound machine or device 
(similar to that illustrated in FIG. 1) in accordance with embodiments of the present 
invention. 

[15] The foregoing summary, as well as the following detailed description of certain 
embodiments of the present invention, will be better understood when read in conjunction 
with the appended drawings. For the purpose of illustrating the invention, certain 
embodiments are shown in the drawings. It should be understood, however, that the 
present invention is not limited to the arrangements and instrumentality shown in the 
attached drawings. 
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DETAILED DESCRIPTION OF THE INVENTION 

[16] On embodiment of the present invention relates to a system and method for 
generating an image using an ultrasound apparatus, device or system. More specifically, 
one embodiment of the present invention enables the user to view spatially compounded 
image data, non-compounded image data or both at the same time, thereby enabling the 
user to determine if compounding has obscured any information in the image. 

[17] Additionally, data may be acquired with the compound process turned on (no non- 
compounded image currently being displayed) and then the image frozen. The 
compound processing may be turned off or deactivated and a non-compounded image 
may be displayed for comparison (i.e., the compounded and non-compounded images 
may be displayed sequentially, in any order). It is further contemplated that the non- 
compounded image may optionally be displayed side-by-side (i.e. simultaneously) with 
the original compounded image. 

[18] FIG. 1 illustrates a schematic block diagram of an embodiment of an ultrasound 
machine or device, generally designated 5, in accordance with certain embodiments of 
the present invention. A transducer 10 is used to transmit ultrasound waves into a subject 
by converting electrical analog signals to ultrasonic energy and to receive ultrasound 
waves backscattered from the subject by converting ultrasonic energy to analog electrical 
signals. Front-end 20, comprising a receiver, transmitter, and beamformer for example, 
may be used to create transmitted waveforms, beam patterns, receiver filtering techniques 
and demodulation schemes used for the various imaging modes. Front-end 20 performs 
the functions by converting digital data to analog data and vice versa. Front-end 20 
interfaces at an analog interface 15 to transducer 10 and interfaces over a digital bus 70 to 
a non-Doppler processor 30 and a Doppler processor 40 and a control processor 50. 
Digital bus 70 may comprise several digital sub-buses, each sub-bus having its own 
unique configuration and providing digital data interfaces to various parts of the 
ultrasound machine 5. 

[19] In one embodiment, the ultrasound machine 5 may include a Non-Doppler 

processor 30 comprising amplitude detection functions and data compression functions 
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used for imaging modes such as B-mode, B M-mode, and harmonic imaging. Doppler 
processor 40 comprises clutter filtering functions and movement parameter estimation 
functions used for imaging modes such as tissue velocity imaging (TVI), strain rate 
imaging (SRI), and color M-mode. The two processors, 30 and 40, accept digital signal 
data from the front-end 20, process the digital signal data into estimated parameter values, 
and pass the estimated parameter values to processor 50 and a display 75 over digital bus 
70. The estimated parameter values may be created using the received signals in 
frequency bands centered at the fundamental, harmonics, or sub-harmonics of the 
transmitted signals in a manner known to those skilled in the art. 

[20] Display 75 comprises scan-conversion functions, color mapping functions, and 
tissue/flow arbitration functions, performed by a display processor 80 which accepts 
digital parameter values from processors 30, 40, and 50, processes, maps, and formats the 
digital data for display, converts the digital display data to analog display signals, and 
passes the analog display signals to a monitor 90. Monitor 90 accepts the analog display 
signals from display processor 80 and displays the resultant image to the operator on 
monitor 90. 

[21] A user interface 60 allows user commands to be input by the operator to the 
ultrasound machine 5 through control processor 50. User interface 60 comprises a 
keyboard, mouse, switches, knobs, buttons, track ball, and on screen menus. 

[22] A timing event source 65 is used to generate a cardiac timing event signal 66 that 
represents the cardiac waveform of the subject. The timing event signal 66 is input to 
ultrasound machine 5 through control processor 50. 

[23] Control processor 50 is the main, central processor of the ultrasound machine 5 
and interfaces to various other parts of the ultrasound machine 5 through digital bus 70. 
Control processor 50 executes the various data algorithms and functions for the various 
imaging and diagnostic modes. Digital data and commands may be transmitted and 
received between control processor 50 and other various parts of the ultrasound machine 
5. As an alternative, the functions performed by control processor 50 may be performed 
by multiple processors, or may be integrated into processors 30, 40, or 80, or any 
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combination thereof. As a further alternative, the functions of processors 30, 40, 50, and 
80 may be integrated into a single PC backend. 

[24] FIG. 2 depicts a high level block diagram of one embodiment of the present 
invention generally designated 110. It is contemplated that, in at least one embodiment, 
the present invention may be used with an ultrasound system, device or apparatus similar 
to that disclosed in FIG. 1. Data is acquired, generally designated 112, using a scanner, 
probe, transducer or any other suitable data acquisition device, forming one or more 
images 114. In the illustrated embodiment five images, designated 114A, 114B, 114C, 
1 14D and 1 14E are formed although a different number of frames are contemplated. It is 
also contemplated that the images may have the same or different geometries (i.e., the 
images are acquired at one or more different angles). The data images are stored in 
memory device 116. In at least one embodiment, the memory device 116 is adapted to 
receive user input 118. 

[25] In one embodiment, the invention comprises a storage device 120 adapted to store 
at least one or more images 1 14A through 1 14E. FIG. 2 illustrates a disk storage device, 
although other storage devices are contemplated. In one embodiment, the storage device 
120 is adapted to receive at least one or more recall and store signals or commands 122 
and 124 respectively. That is, one or more images may be stored using a store command 
124 and recalled by the memory device 1 16 using a recall command 122. 

[26] A switch 126 is illustrated coupled to at least memory device 116. Switch 126 
enables a user to select between compound processing, non-compound processing, or 
both. In one embodiment, the switch 126 is shown coupled to compound and non- 
compound processing devices 128 and 130. These processing devices 128 and 130, are 
adapted to process one or more images, forming spatially compounded image data, non- 
compounded image data or both. FIG. 2 further illustrates that the compound and non- 
compounded processing devices 128 and 130 are coupled to display 132. 

[27] In at least one embodiment of the present invention the non-compound processing 
device 132 may comprise a pass through, combinations of input frames using an 
algorithm, and compound images using fewer input frames. The non-compound 
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processing device 132 comprising a pass through may be adapted to pass through at least 
one of the frames of data, similar to a straight steered frame in linear probe compounding. 
Such pass through may be combined with temporal interpolation to improve the apparent 
frame rate. The non-compound processing device 132 comprising a combination of each 
import frame using non-compounding algorithm. This may comprise, for example, 
displaying any given point in the output image as a value of the most recent frame 
contained in a geometric location. It is contemplated that the output image totally or 
partially updates with each incoming frame. The non-compound processing device 132 
comprising compounding images using fewer input frames of data to generate the 
compound image. It is contemplated that, in this case, the output image is actually a less 
compounded image rather than a non-compound image. 

[28] It is farther contemplated that combining the elements of at least one embodiment 
of the present invention 1 10 with the advanced storage capabilities of the scanner, a non- 
compounded image may be returned once a compounded image or series of images has 
been stored and recalled. This may be achieved by obtaining individual frames 114 
acquired at different angles and stored in the memory 116. The frames 114 in the 
memory 116 may then be read and compounded for display. Likewise, the information in 
the memory 1 1 6 may be read and displayed in such a way that presents one or more 
frames 1 14 at different angles without compounding. Furthermore, the information may 
be read and simultaneously displayed with and without compounding. It should be 
appreciate that, in at least one embodiment, when a compounded image is stored, the 
contents of the memory 116 are stored (i.e., the compounded image is not stored). The 
frames are compounded, not compounded or both on recall, based on the user's choice. 

[29] It is contemplated that one or more embodiments of the present invention may 
include one or more of the following advantages. The user may have more confidence in 
their diagnosis by selecting to view either compounded and non-compounded images at 
the same time or viewing a non-compounded image generated using a compounded image 
after acquisition. One embodiment of the present invention may enable the user be more 
productive in making a diagnosis by enabling the user to view the compounded and non- 
compounded images at the same time. FIG. 3 illustrates a high level flow diagram 
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depicting a method, generally designated 200, for generating spatially compounded and 
non-compounded images using an ultrasound machine or device (similar to that 
illustrated in FIG. 1) in accordance with embodiments of the present invention. In at least 
one embodiment, method 200 comprises Step 210 storing at least one frame. In at least 
one embodiment, a plurality of frames are stored. 

[30] Method 200 further comprises Step 220, generating at least one image output from 
the at least one stored frame. In accordance with embodiments of the present invention, 
generating the at least one image output comprises generating at least one compounded 
image, a non-compounded image or both compound and non-compound images. It is also 
contemplated that at least the compounded image output is generated from less than all of 
the plurality of frames. It is further contemplated that generating the at least one image 
output comprise generating at least one non-compounded image from a plurality of image 
frames. 

[31] Step 230 comprises displaying at least the generated image output. In at least one 
embodiment, displaying the generated output comprises displaying at least one 
compounded image, at least one non-compounded image or displaying compounded and 
non-compounded images simultaneously or sequentially. In at least one embodiment, at 
least the non-compounded image is generated in real time. 

[32] FIG. 4 illustrates another flow diagram depicting a method, generally designated 
300, for generating spatially compounded and non-compounded images using an 
ultrasound machine or device (similar to that illustrated in FIG. 1) in accordance with 
embodiments of the present invention. In at least one embodiment, method 300 
comprises Step 310, acquiring at least one frame. In at least one embodiment, a plurality 
of frames are acquired, wherein two or more frames are acquired from different 
geometries. 

[33] Step 320 comprises storing a plurality of frames. Method 300 further comprises 
Step 330, generating at least one of a compounded and non-compounded image output 
from the plurality of stored frames. In accordance with one or more embodiments, 
generating the at least one compounded and non-compounded image further comprise 
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comprises generating compounded images, non-compounded images, or both 
compounded and non-compounded images. It is also contemplated that at least the 
compounded image may be generated from less than all of the plurality of frames. It is 
further contemplated that generating at least the one non-compounded image may be 
generated from a plurality of image frames. 

[34] Step 340 comprises displaying at least one of the generated compounded and 
non-compounded images. In at least one embodiment, displaying at least one of the 
generated compounded and non-compounded images comprises displaying at least one 
compounded image, at least one non-compounded image or displaying compounded and 
non-compounded images simultaneously or sequentially. In at least one embodiment, at 
least the non-compounded image may be generated in real time. 

[35] While the invention has been described with reference to certain embodiments, it 
will be understood by those skilled in the art that various changes may be made and 
equivalents may be substituted without departing from the scope of the invention. In 
addition, many modifications may be made to adapt a particular situation or material to 
the teachings of the invention without departing from its scope. Therefore, it is intended 
that the invention not be limited to the particular embodiment disclosed, but that the 
invention will include all embodiments falling within the scope of the appended claims. 
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